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© Transfer compositions. 

@ Printing compositions for producing a heat transferable 
design on textiles or fabrics. The compositions consist of a 
. thermofiowable polymer and a blocked isocyanate crosslinking 
agent flowable at temperatures at which the polymer flows. The 
blocking agent Is removable by heating at a temperature at 
which the polymer flows, thereby producing a crosslinking 
agent for crosslinking the polymer. The compositions are 
substantially tack free at ambient temperatures. 

Also provided are transfers for producing designs on textiles 
or fabrics, the transfers consisting of a temporary support with 
a design formed from a composition of the invention. 
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Description 

TRANSFER COMPOSITIONS 

The present Invention concerns printing compositions for the production of heat transferable designs on 
textiles by heat transfer printing. . 
5 Heat transfer printing utilizes a temporary support sheet, usually a coated paper, for example a siliconized 
parchment paper, with a design screen printed thereon. After drying the ink. the temporary support sheet is 
placed in direct contact with the textile article to be decorated, and transfer is effected using a heat transfer 
press. Predetermined heat and pressure are applied by this process, and the article plus support sheet is 
withdrawn after a preselected dwell time. Finally, the temporary support is peeled away, the design having 
10 been transferred to the article. 

Advantages gained using a transferrable design compared with direct printing include:- 

(1) The avoidance of textile manufacturers having to employ skilled printing operatives or to invest in 
expensive printing machinery, . 

(2) a reduction by retailers of stocks of preprinted goods, thereby saving on possible articles pnnted 
15 with redundant designs, and 

(3) a greater freedom on the part of the purchaser to choose a preferred design for his garment 
Sufficient penetration of the ink film into the textile under heat transfer has hitherto required critical 

formulation of the ink so that the transferred design does not adversely affect the natural texture or 'hand' of 
the fabric. Vapour phase, or subliming technology has been successfully applied, and one method of this type 

20 is described in British Patent Specification 1433763. 

Sublimation transfers are not generally suitable for wool or cellulosic materials such as cotton, due to 
inadequate fastness properties. Futhermore, ft may not be suitable for additional heat treatment processess 
such as ironing or pleating, as further dye-sublimation may occur. '.,«•" 
Another approach, described in British Patent Specification 1589292, utilizes the addition to the ink of up to 

25 80<Vb of a non-tacky, wax-like solid which melts at the operational temperature, thus effecting penetration of 
the ink film into the fabric. Transfers based on the addition of wax-like solids generally require an extra layer of 
a high melting point polymer to achieve maximum fastness. This is because the solid material added is 
non-reactive and it therefore remains essentially thermoplastic. Furthermore it is susceptible to leaching by 
washing and ironing and by dry cleaning processes. ■ 

30 Resistance to abrasion due to wear, washing, ironing, dry cleaning etc. can be achieved using inks based on 
a polymer which is inert to heat and hydrolysis, and which is insoluble in solvents encountered in dry cleaning 
processes. Polymers; exhibiting such resistance properties are generally of high molecular weight and high 
melting point, and are insoluble, or only partially soluble, in the common organic solvents used in printing inks. 
Heat transfers produced using polymers of this type do not penetrate into the fabric because of their high melt 

35 viscosity at transfer temperatures. Designs produced using high molecular weight polymers in heat transfer 
generally produce non-penetrative labels when transferred, and these generally interfere with the natural 
texture of the material and in extreme cases, being on the surface of the fabric, they may crack as the textile is 

flexed. . . 

According to the present invention there is provided a printing composition for producing a neat 

40 transferable design on a textile or fabric, the composition comprising a thermoflowable polymer and a blocked 
isocyanate crossiinking agent flowable at temperatures at which the polymer flows, the blocking of the agent 
being removable by heating the agent at a temperature at which the polymer flows to produce a crossiinking 
agent for crossiinking the polymer, the composition being substantially tack free at ambient temperatures. 
The invention further provides a transfer for producing a design on a textile or fabric, the transfer comprising 

45 a temporary support member, and a heat transferable design thereon, the design being substantially tack free 
at ambient temperatures and being formed from an ink composition comprising a thermoflowable polymer and 
a thermoflowable blocked isocyanate crossiinking agent capable of flowing and being unblocked at a 
temperature at which the polymer flows, the unblocked agent being capable of crossiinking said polymer. A 
clear varnish of similar composition may also be employed as a primer coat to ease transfer or adhesive layer 

50 applied after the design layer. H 
The invention still further provides a method of producing a design on a fabric or textile, the method 
comprising applying a printing composition according to the invention to the fabric or textile and heating the 
composition so that the polymer and the blocked crossiinking agent flow, the blocked isocyanate crossiinking 
agent is unblocked, and the polymer and unblocked crossiinking agent react to produce a crossiinked 

55 polymer. 

Compositions in accordance with the present invention can for example be in the form of an ink suitable tor 
screen printing. 

Designs produced using printing compositions of the invention can be applied to synthetic or natural 
fabrics. . . 

60 When such designs have been heat transferred to a fabric, they have been found to be relatively unaffected 
by processes normally encountered during the life of garments having them thereon, for example abrasion due 
to wear, washing, ironing or dry cleaning etc. The cured polymer has been found to be tough enough to 
counter abrasion through normal wear and tear, and be able to withstand many cycles of washing and ironing. 
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The present invention allows heat transfers to be produced which penetrate into the fabric but which also 
have good resistance properties. This is achieved by the combination of a heat softenable polymer having 
chemically reactive sites and a heat softenable isocyanate cross linking agent which reacts with functional 
groups of the heat softenable polymers under the conditions of heat transfer. 

Heat transfers of the type produced using the present invention are generally referred to as 'filmless' or low 5 
feel' as the transferred ink film allows the material to which the designs are applied to retain its natural texture, 
i.e. 'drape' and 'handle'. 

During heat transfer, the combination of polymer and crosslinker should have sufficiently low melting 
characteristics to allow penetration of the heat softened composition into the fibres of the material. 

However, once the process of transfer is complete the polymer now being crosslinked exhibits the excellent 10 
resistance properties normally associated with polymers of higher molecular weight. 

In general it is preferred that the thermoflowable polymer:- 

( 1 ) is low melting with melting preferably being in the range 80° C - 1 20° C 

(2) has a high degree of chemical functionality, e.g. hydroxyl, carboxyl or amino groups ; and 

(3) is easily solvated by organic solvents commonly employed in screen printing compositions. 15 
Examples of thermoflowable polymers which can be used in compositions of the present invention include:- 



POLYMER TYPE 


TYPICAL 


FUNCTIONALITY 




MELTING RANGE 




Thermoplastic aery lies 


95-115°c 


Hydroxyl & Carboxyl 


Modified ketone resins 


110-125°C 


Hydroxyl 


Thermoplastic polyesters 


115-125°C 


Carboxyl 


Hard Resins,e .g. Ester gums 


60-85°C 


Carboxy I 


Thermoplastic epoxys 


65-124°C 


Hydroxyl 


Reactive polyamide 


20-120°C 


Amino 
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35 

Crosslinking agents which can be used include blocked polyisocyanates which are preferably sojids with 
relatively low melting and unblocking temperatures. Melting point is preferably in the range from 80-120° C with 
unbocking temperatures preferably 100-200°C, and more preferably 115-170°C. The use of a polyisocyanate . 
with a low unblocking temperature is particularly preferred so that the isocyanate moeity is unblocked under 
transfer conditions, the blocking agent then being vaporised and hence lost from the ink film during transfer. 40 
Dimethylpyrazole and butanediol are examples of blocking agents which can be used. 

The melting ranges of the preferred blocked polyisocyanates are similar to those of the preferred polymers 
thereby assisting the latter to penetrate into the material. Furthermore the preferred solid form of the blocked 
crosslinking agent is soluble in organic solvents which are commonly encountered in screen printing 
compositions, e.g. aromatic hydrocarbons, glycol ethers, etc. 45 

In order to ensure that as far as possible reaction between the functional groups of the polymer and the 
unblocked polyisocyanate proceeds to completion, a catalyst will usually be included, in a preferred 
embodiment of the present invention dibutyl-tin-dilaurate is used as a catalyst. 

The conditions of transfer will in general be in keeping with current commercial practice. Typical heat 
transfer will take place at a temperature of from 150°C to 200° C and typical dwell times are of from 5 to 60 50 
seconds. 

The following Examples are given by way of illustration only. All parts are by weight unless otherwise stated. 

Examples 1 and 3 are of clear compositions used as the release layer. This layer is printed first onto a 
temporary backing sheet and it facilitates release of the design. It also gives additional protective properties to 
the design once transferred onto the material. The design can be one or more layers of ink manufactured by 55 
the incorporation of one or more pigments into a varnish such as in Examples 2 or 4. The so-produced inks and 
varnish are capable of being both printed and dried under normal procedures encountered in a printshop, for 
example existing printing machinery and jet driers. 

Alternatively the clear composition can be applied after the design layer. The resulting transfers are then 
transferred onto natural and synthetic fabrics at 180-190°C for 15-20 seconds. 60 

Example 1 
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Parts 



10 



15 



Thermoplastic epoxy resin 
Blocked polyisocyanate 
Thixotrope 
Catalyst 

Silicone additive 

Glycol ether acetate solvent 



22.6 

16:1 

5.8 
0.2 
0.5 

54.8 
100.0 
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Example 2 



Example 3 



Thermoplastic epoxy resin 
Blocked polyisocyanate 
Phtha locyani ne blue pigment 
Talc 

Thixotrope 
Catalyst 

Si li cone additive 

Glycol ether acetate solvent 



Pa rt s 
18.9 

13.5 
2.4 
9.7 
4.8 
0.2 
0.4 

50.1 





100.0 




Parts 


Modified ketone resin 


25.1 


Reactive polyamide resin 


6.3 


Blocked polyisocyanate 


15.5 


Thixotrope 


°.4 


Catalyst 


0.2 


Si licone additive 


0.5 


Glycol ether acetate solvent 


43.0 




100.0 
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Example 4 



Modified ketone resin 
Reactive polyamide resir) 
Blocked polyisocyanate 
Phthalocyanine blue pigment 
Talc 

ThiXotropei 
Catalyst 

Silicone additive 

Glycol ether acetate solvent 



. 25 . 

Claims 

1. A printing composition for producing a heat transferable design on a textile or fabric, the 
composition comprising a thermoflowable polymer and a blocked isocyanate crosslinking agent flowable 

at temperatures at which the polymer flows, the blocking of the agent being removable by heating the 30 
agent at a temperature at which the polymer flows to produce a crosslinking agent for crosslinking the 
polymer, the composition being substantially tack free at ambient temperatures. 

2. A composition according to claim 1, wherein the flowable polymer has hydroxy, carboxyl or amino 
groups. 

3. A composition according to either of the preceding claims, wherein the blocked crosslinking agent 35 
has blocked isocyanate groups, and the thermoflowable polymer has groups reactive with said unblocked 
isocyanate groups. 

4. A composition according to any of the preceding claims, wherein the blocked crosslinking agent is 
unblocked at a teimperature of from 1 15 to 170° C. 

5. A composition according to any of the preceding claims, which includes a catalyst for the 40 
crosslinking. 

6. A transfer for producing a design on a textile or fabric, the transfer comprising a temporary support 
member, and a heat transferable design thereon, the design being substantially tack free at ambient 
temperatures and being formed from a printing composition comprising a thermoflowable polymer and a 
thermoflowable blocked isocyanate crosslinking agent capable of flowing and being unblocked at a 45 
temperature at which the polymer flows, the unblocked agent being capable of crosslinking said polymer. 

7. A transfer according to claim 5, w.herein the design is produced from a composition according to any 
of claims 2 to 5. 

8:. A transfer according to either of claims 6 or 7, having a release layer with the heat transferable design 
thereon. 50 

9. A transfer according to either of claims 6 or 7, where the clear composition according to claims 2 to 5 
is applied after the design layer. 

10. A method of producing a design on a fabric or textile, the method comprising applying a printing 
composition according to any of claims 1 to 5 to the fabric or textile and heating the composition so that 

the polymer and the blocked isocyanate crosslinking agent flow, the blocked crosslinking agent is 55 
unblocked, and the polymer and unblocked crosslinking agent react to produce a crosslinked polymer. 

1 1. A method according to claim 10, wherein the ink composition is applied using a transfer according to 
any of claims 6 to 9. 

60 



Pa rt s 

19.3 
4.8 

11.9 
2.7 

10.8 
7.2 
0.2 
0.5 

42.6 
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© Transfer compositions. 

© Printing compositions for producing a heat trans- 
ferable design on textiles or fabrics. The composi- 
tions consist of a thermoflowable polymer and a 
blocked isocyanate crossiinking agent flowable at 
temperatures at which the polymer flows. The bloc- 
king agent is removable by heating at a temperature 
at which the polymer flows, thereby producing a 
crossiinking agent for crossiinking the polymer. The 
compositions are substantially tack free at ambient 
temperatures. 

Also provided are transfers for producing de- 
signs on textiles or fabrics, the transfers consisting 
of a temporary support with a design formed from a 
composition of the invention. 
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